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Main issue: Experimental determination of diffusion constant and 
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Daynes (1920)
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Q-PETE (Hydrogen Permeation and Transport Experiment
Open FOAM results of two isotops (H+D)
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„Q-PETE“ in OpenFOAM: 
unterschiedlich komplexe Modellierungsansätze 
“snappy hex mesh“ (CATIA), 406444 Zellen
Halbkreismodell, 12180 Zellen
quadratisches Modell, 84096 Zellen
grobes optimiertes quadratisches Modell, 1674 Zellen
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Simulation einer DEMO “Pin”- Bruteinheit mit OpenFOAM
• Tritiumfreisetzung im Brutmaterial
• berechne Tritium in Spülgas, Kühlgas, Wänden.
Grundlage sind vorhandene Ergebnisse am INR
• 3D Modell mit thermohydraulischen Analysen  
• 1D-Tritiumfreisetzung aus Neutronikrechnungen
2D-Zylindersegment/Schnitt eines Pins (13167 Zellen)
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OpenFOAM calculations for Q-PETE
400°C, 3000ppm D2, 300sccm




 SHM-CAD, 406444 cells
 half square, 84096 cells
 half circle, 12180 cells














OpenFOAM  Ergebnisse für Q-PETE















OpenFOAM Ergebnisse für Tritium-
permeation ins Kühlmittel und 
Tritiumeintrag in die Stahlwände eines 
DEMO HCPB Pins
Application: Hydrogen paths in solid structures 
(embrittlement)
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Solving algorithm: Rediffusion and optimal D*=(n-1)2Deffdt/wm2 ≤0.5,
former 17 hour @inrclu (fixed dt), optimised algorithm and use of 
D*=0.25 (variable dt), now 40 -120 s @ UC2, n=100 elements
Co working in QR 
with Till Glage
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B&B algorithm searching fitting solution depending on transport parameters
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Solving inverse problem by B&B algorithm
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Q-PETE results
Possible Q-PETE application membrane of fuel cells
Endotherm, Grant et.al.: EA, diff = 52.4 kJ/mol, EA, 
ks=16.5 kJ/mol (mod5)
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Gas Relesase Experiment, status pre setup ready
Analytical Solution: Co working with Marvin Schulz
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First try with a CF tube with 19 mm diameter and 5 mm copper plating
Currently most interesting GRID 
experiment as storage description for 
“exothermal” hydrogen storage
